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Dear Charlie,

This package probably has a lot more in it than you would really like to know

about the Bikini question, but I hope that I have furnished everything that is

pertinent.

First, a bit of history for convenient reference, though I am sure that you

are already aware of most of it.

,./

After a 1967 survey of Bikini and an Ad Hoc Committee report on

situation, the AEC recommended, and President Johnson approved,

of Bikini Atoll, with some restrictions upon diet and land use.

the radiological

the resettlement

Glenn Seaborg’s

, public statement of August 12, 1968, in referring to the AEC survey report,

‘\- said that it ‘. . . declares the Atoll once again safe for human habitation .

. .?’ The Ad Hoc Committee Report itself contained the following statement:

“No radiological precautions will be needed on Eneu because of its very low

contamination level.”

-.
I shall not detail the many twists and turns of the actual resettlement of

Bikini Atoll, but I’m sure you know that the new community was established not

on Eneu, but on Bikini Island, where the contamination levels were 8 - 10 times

higher. The result, as you know, was that when locally grown terrestrial foods

,

i-m



became a significant fraction of the diet, we saw 137 Cs body burdens ~o up

dramatically, and the decision was

/-
again relocate the 139 individuals

From here I take you to Tab No. 1,

made and carried out (in August 1978) to

who had resettled Bikini.

which is a briefing paper which I prepared

in June, in anticipation of a meeting with Secretary Hodel. On the cover sheet

of Tab No. 1, I have modified some of the content of its second page (Other

Factors No. 3) but this does not materially change the thrust of the paper.

Next, at Tab No. 2, I have provided you with the full text of Ruth Clusen’s

May 15, 1979, letter with its enclosure. Perhaps the only essential things to

/
note there are:

,..

(1) The linkage which was established in the letter proper between the

guidelines for cleanup at Enewetak and the advice regarding Eneu

resettlement. In the former case, early in our understanding of the——
\

Enewetak situation--when there were indeed large uncertainties--the

guides were (some would say arbitrarily) discounted by 50 percent

for the annual dose and by 20 percent for the 30-year dose. I empha-

size that the “discounting” had to do with planning for the cleanup.

In 1979, however, Clusen strongly suggested that the discounting be

applied also to the return of Bikini people to Eneu. Then, in carrying

out the advice of the DOE recommendation, Under Secretary of the

Interior Joseph made the following statement: ‘In the Department

of the Interior, we strongly believe that the U.S. Government cannot

use different radiation exposure criterion (sic) for the people of.

Bikini than that which has been set for the people of Enewetak.~’



Thus, conservatism in the application of the guides to planning the

cleanup of Enewetak had the effect of ratcheting down the guides

themselves for future application In the Marshall Islands!

(2) Notable also in

tions” No. 3 on

the validity of

exposure. Some

the natives.”

At Tab No. 3, I introduce

the enclosure to be Clusen letter (“Other Considera-

te page numbered 280) is a statement questioning

“administrative controls” as a means of limiting

would translate this into a caution: ~!wecanlt trust

the ❑ost current dose predictions which have been

developed by Bill Robison, et al, for an early resettlement. Several options
>’

are examined, including availability and nonavailability of imported foods and

including a couple of cases where some time is spent on Bikini Island. In all

cases, resettlement is assumed to occur in January 1981. The tables upon which

I would base my comments are Nos. 24, 25, 26, and 28.

In 1980, the

publication,

COPY Of this

radiological situation at Bikini was described in a bilingual

“The Meaning of Radiation at Bikini Atoll.” I am enclosing a

publication with this package and at Tab No. 4 have extracted

DOE

the

pertinent statements (left column of page 21). Note that in going from Robison’s

130 mrem/yr (Table 24 - Imports Available) to 390 mrem, the authors chose to

multiply the predicted (most probable) dose by 3 for an estimate of the highest

dose for an individual. The bilingual publication is what has been given to,

and briefed in meetings with, th’eBikini people.
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While we were contemplating the letter from Interior Secretary Clark to

Secretary Hodel, Ed Lessard raised the Issue of Pu body burdens in the Bikini

people--an issue with which I am sure you are conversant. It led to my asking

Bill Bair to convene an Ad Hoc group at Richland, which he did on August 28.

Following that meeting, I think that we were all satisfied that the Pu situation

is well in hand. The importance of the Richland meeting in this context is

portrayed in Bill Bair’s letter to me of September 12 (Tab No. 5). Here, Bill

observes that the comparison of Lessard’s measurements with Robison’s predictions

“showed excellent agreement” and that “The accumulation of data and the valida-

tion of models in recent years would seem to remove

applicable U.S. limits to the Marshall Islanders.”

any reluctance to apply

On September 14, at a meeting in Washington, I presented a proposed draft reply

(Tab No. 6) to the Secretary Clark letter (which in this package is labeled

Tab A to the Draft Briefing Paper (Tab No. l)).

Rather strong opposition to ❑y draft came from Ed Vallario and Tom McCraw,

McCraw delivering a prepared PE presentation. At the close of the meeting, I

asked him to summarize his argument in writing, which he did that day and later

amended slightly. The amended version listed nine numbered arguments. I have

set these forth verbatim at Tab No. 7, and opposite each have provided my

response.

Also at the September 14 Washington meeting, Joe Maher of PE offered to furnish

PE’s proposed substitute wording for the Hodel letter to Clark. On October

16, we were furnished a copy of a memo, McCraw to Tiller, with two attachments.
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All of this appears at Tab No. 8 and, we are told, represents PE’s current

position

With the

that the

follows:

In the matter.

memo you are now reading and the eight tabs I have listed, I believe

issue for a November 27 meeting have been presented. I see them as

1. The application of ICRP Publication 39. Whether or not to apply the

recommendations prior to formal implementation is a policy (HQ) call. I

certainly do not expect to argue that. What is really relevant to the Eneu

situation, in my judgment, is the statement of Proposed New Principles for

Limiting Exposures from Natural Sources of radiation. The Eneu situation is

of course unique, or nearly ~o, in that the true natural background is as low

as almost anywhere else in the world. The incremental background attributable

to the acts of man is admittedly higher than that at most inhabited locales,

but when added to natural background, leaves Eneu with a composite background

which is unremarkable. Surely the distribution of dose commitment between

external and internal is different for Eneu from the distribution elsewhere,

but this distinction is not very pertinent except as it affords us opportunities

for reasonable remedial measures, such as diet supplements.

Further, I think we should do a bit of interpreting in applying the distinction

between existing exposure situations and future situations as these terms are

used in Publication 39.

only because the United

purposes and has since,

them the opportunity,to

A resettlement of Bikini Atoll is a future situation

States removed the residents of Bikini for its own

under its authority as trustee, administratively denied

resettle. (I make no judgment here as to rightness of



these actions.) The distinction is more than semantic, for I submit that we

are talking here about remedial measures rather than Just planning for future

/’”
situations. There Is an appreciable sense of loss to the Bikini people. Their—

homeland and their freedoms have been withdrawn, and there is no question about

the Impact on their lifestyle. I believe that we ❑ust classify denial of the

Bikiniansl homeland as the ultimate, severe and disrupting remedial action in

an existing situation, rather than as

Having come that far, I note that the

adoption of a single universal action

a convenient option for future planning.

Commission has declined to recommend the

level.

2. The validity of the DOE (LLNL) dose projections. The correlation with

Lessard’s measured values speaks for itself. The endorsement of Bill Bair~s

ad hoc group (note Tab 5) seems to me to dispose of this issue in the absence

of a specific and scientifically supported challenge.

3. DOE’s judRment as to the effectiveness of administrative controls. our

experience is by no means extensive or uniform. I have discussed this at some

length in Tab No. 1. The so-called administrative control is control of diet.

This may be done in several ways, among them education, cultural ❑edification

of popular tastes and the provision of convenient sources of alternative foods.

More can be done by way of education (relatively easy to achieve); we have

rather drastically modified the tastes of the Bikinians (again, I make no

judgment); there remains the quite feasible option of providing a convenient

source of alternative foods. This is clearly within the capability of the

Marshall Islands government and the people of Bikini have been provided funds

wherewith they may qu$te well attract commercial suppliers.



Finally, I note that Secretary Clark has asked us what conditions should be

imposed if the people are to resettle Eneu. My draft smggests these conditions

,/
without suggesting how they should be enforced. I claim no special expertise

in adjusting cultural practices, nor do I think that the Secretary of the Interior

needs to turn to DOE for advice in

themselves who must devise ways of

such matters. Ultimately, it is the people

living in harmony with their environment.

4. The Enewetak “discount,” I think I have said almost all that needs to be

said on this subject. I might add, though, that the idea of reducing the standards

for planning purposes at Enewetak came as a result of large uncertainties in

our data and in our understanding of bioenvironmental processes, pathways to

man and cultural practices. Since that time, all of these subjects have been,..

extensively studied and are far better understood.

5* The final issue has to do with acceptance of risk. I have discussed this

in Item No. 7 of Tab No. 7. The risk benefit equation is an important concept,

but we must resist the temptation to weigh the Bikinians~ benefits against our

risks. In an attempt to protect ourselves against criticism, embarrassment,

claims and lawsuits, we have looked for absolute assurance against virtually

any avoidable exposure to radiation. The cost of this, borne entirely by the

Bikini people, has been denial of what we westerners would call a birthright.

If they are not competent to make informed judgments about risk, then we as

trustees have failed tragically and the time is not at hand to terminate our

trusteeship. I happen to believe that the time is at hand and that the Bikinians—

have

with

not just the right, but the ability to manage their destiny if we continue

responsible actions in their behalf.

.

!



On the second page of this briefing
Factors” No. 3. The sentence which
radiological conditions . . , etc.”
more precise as follows:

paper, please refer to “Other
starts “Superficially, the
is correct but can be made

Superficially the radiological conditions at the
residence island of Rongelap and at Eneu Island at
Bikini, are similar. In fact, if one compares the
two bilingual DOE publications on the subject which
have been made available tothe people of the two
communities, the radiological situation would appear
to favor Eneu. This misrepresents the true situation
and clarifying action will be taken, but the fact
remains that there is not a great difference between
the two islands.

. .... . .
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R. Ray
6/22/84

FTs575-2553

Draft Briefing Paper

RESETTLEMENT OF ENEU ISLAND BIi(IrlIATOLL
Request of the Secretary of the Interior

Summary:

The Secret~ry has received a request (Tab A) from Interior Secretary
William Clark for advice regarding the possible resettlement of Bikini
people on ElleuIsland in their home Atoll. in 1979, the DOE response to a
similar request led to a decision by then Under Secretary of the Interior
James Joseph to place Eneu Island “off limits as a place of residence for
the Bikini people for at least another 20-25 years” (Tab B). In view of
recent developments, some of which are discussed below, a prompt review and
response to Secretary Clark is in order.

Background:

The people of Bikini Atoll (167 persons) were removed from their atoll by
the dnited Stiites in 1946 to permit Bikini lands and waters to be used for
atmospheric nuclear testing. Having been relocated to areas whicht.were
remote from the testing sites, the people sustained no signific~nt
radiation exposures from the tests, but their home islands, and especitilly
the main residence island, Bikini, were contaminated with radioactive test
debris. After a cleanup dnd rehabilitation progrdm and the release of the
atoll from further U.S. use, a small number of Bikinians (about 140 of the
current population of about 1100) resettled Bikini Island during the period
1969-197d. DOE continued to monitor the Bikini environment and the
resettled Bikinians during this period. By the mid 1970’s, as locally
grown foods became increasingly available, and as DUE studies established
the importance of the food chain as the dominant contributor to radiation
dose, DOE surveillance was intensified.

Early in 1978, it became evident that under the conditions then existing at
Bikini Island the resettled residents would not be expected to stay within
the U.S. Federal guidelines for exposure to radiation. This led to the
second relocation of Bikinians from their atoll in August 1978.
Recognizing the strong desire of the Bikini people to return to their
homeland, the two departments (DOE and DOI) considered in 1979 whether Eneu
Island, a somewhat smaller island in Bikini Atoll, six miles distant from
Bikini, might be suitable for resettlement.

on April 12, 1979, Under Secretary Joseph wrote to then Assistant Secretary
of Energy Ruth Clusen and, in Secretary Joseph’s words “...insisted that a
definitive statement on the use of Eneu Island, Bikini Atoll, was an
absolute necessity. ..” Secretary Clusen replied on May 15, 1979, with a
lengthy and detailed analysis of the Eneu situation and, although she did
not make a categorical or definitive recomiiendation, her letter left the
Department of the Interior little choice but to take a conservative
position on Eneu resettlement. The wording of Secretary Joseph’s
decision-- “off limits. ..for. ..XI-25 years” --may be viewed as somewhat
stronger than was justified, but is understandable, considering the popular
sensitivities and apprehensions regarding radiation matters.



The Bikini people continue in their strong desire to resettle their home
atol1. Responding to their request, the 97th Congress authorized and
funded ($400K) an independent study of the feasibility of rehabilitating
Bikini Atoll. The study committee was chaired by Dr. Henry Kohn, Professor
Emeritus of Radiation Biology, tiarvard Medical School, and issued its
interim report in early 1984. The report (page 22) indicates that Eneu may
be resettled now.

In Congressional testimony* on thy 1, 1984, Professor Kohn stated: “Some
of the islands are safe for resettlement now. The important one of these
isEneu (1.2 km2).” Dr. Kohn’s conclusions and those of his independent
committee (The Bikini Atoll Rehabilitation Committee) are largely based
upon DOE sponsored field studies and upon calculations of Lawrence
Livermore National Laboratory under DP’s Marshall Islands Program (managed
by NV).

Assuming Congressional approval of the Compact of Free Association, which
the President submitted to the Congress for approval on darch 30, 19/34,
responsibility for decisions regarding resettlement will rest with the
constitutional government of the Republic of the Marshall Islands.
However, provision is made in the Compact and in a related subsidiary
agreement, for the Republic to request, and the United States to provide,
technical assistance in this and related matters. In aadition, the United
States is committed to assisting the Bikinians with resettlement of their
homeland when this becomes feasible. The Secretary of the Interior,
therefore, desires to again consider the acceptability of Eneu for
resettlement.

Other Factors:

1. The PeoDle of Bikini have filed in the United States District Court
for the’~istrict of Hawaii (Secretaries Hodel and Clark are among the
named defendants) to compel the United States to clean up and restore
Bikini Atoll. Positive and responsible actions to provide relief to
the Bikini people (resettling Eneu, for ex~mple) could well influence
the progress and outcome of that suit.

2. The concerned Congressional committees have exhibited a strong
interest in the plight of the Bikinians, and their perceptions of the
administration’s actions in this matter may be expected to influence
action on the President’s request for Compact approval.

3. The people of another atoll, Rongelap, were resettled in their home
islands in 1957, three years after their relocation. As they have
recently become more aware of the circumstances of their relocation
and of their resettlement, they have attempted to draw a comparison
between their atoll and Bikini atoll. In spite of assurances by U.S.
officials and scientists, and in part under the influence of
aggressive claims lawyers, they have concluded that they are being
deliberately, or at least knowingly, placed at risk. Superficially,
the radiological conditions at the residence island of Rongelap and at
Eneu Island at Bikini are quite similar, with the difference, in fact,
favoring Eneu. Recently, the people of Rongelap have expressed fear
regarding their exposure to radiation hazards, and Marshall Islands
Government officials have appealed to the United States Congress to
authorize and fund their immediate relocation and resettlement.
Disposition of the Eneu question will undoubtedly have an impact upon
the Rongelap issue.

*House Appropriations Subcommittee on Interior and Related Agencies.
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4. There is a related matter of

where a major suD-cjroup, the
unfinished business at Enewetak Atoll,
People of ~n.iebi.are not yet resettled

in their home isla~d. ‘The h~eb~ people peti~ioned the Secretary of
the Interior in 1979 to effect their resettlement. Their attorney has
sought to hdVe a resettlement trust fund established as a part of the
Compact approval. Again, the Enjebi question is similar to, and may
be expected to be influenced by, U.S. actions regarding tneu.

All of the above factors have entered into Congressional consideration of
the Compact and have been the subject of recent exchanges in the
Trusteeship Council of the United rJations.

The i30ERole:

tiistoricall~, the JOE and its predecessor organizations have provided
technical advice, support, and assistance to those in authority in the
Department of the Interior and the Trust Territory of the Pacific Islands.
AS a practical matter, DOE’S field personnel, including those in the

contractor laboratories, have been looked to for ~dvice by the resident
peoples and their local government authorities. DCIErepresentatives have
tried to limit their advice to matters encompassed by their special
knowledge and experience, but the complex interaction of cultural, social
and economic considerations makes this difficult. In the instant case
there is clearly no unique mathematical solution. Even the applicability
of Federal radiation guidelines is not entirely straight-forward.

Further, when one looks at pathways and sources of radiation exposure,
certain assumptions must be made as to lifestyle, availability of imported
foods, etc. In fact, the composition of the assumed diet can alone at
ledst double (or halve) the predicted radiation dose. And, finally, the
degree to which a potential hedlth risk is ~cceptable to the people
themselves is a matter beyond the ken of DuE officials or scientists.
Thus, we in DOE are faced with an obligation to do our best to inform the
people themselves, and those to whom they entrust the power of decisicn, of
the likely consequences of the various alternative courses of action,
leaving the decisions to those whom the decisicns affect. The Department
of the Interior view seems to be that implicit in the Trusteeship is the
obligation to make and carry out decisions affecting the health and safety
of the Micronesia peoples. But as executive agent for the Trust, the DOI
must rely upon technical advice from the DOE.

Consensus within the DOE staff will not be easy, for there are honest
differences of opinion regarding both the role of DOE and the issue itself.
The integrity of radiological safety standards, potential legal and
financial liability, the cost of continued DOE involvement in the
Marshalls, the relationship between this issue and the on-continent
“down-wind” problems --are but some of the ramifications. In the face of
these, DOE’S recent advice has in general been conservative. Such
conservatism, which ultimately has its price in freedom of action and in
the people’s right of self deterinination, deserves periodic reexamination.

The Secretary of the Interior has asked the Secretary of Energy for advice
in these matters, and has specifically asked to be informed of what
conditions, if any, should be imposed if the people of Bikini are relocated
to Eneu Island. The requisite inforifiationis available to allow the
formulation of such advice. It is recommended that the Secretary direct
the staff to review this information and develop realistic options which
might be available to the Secretary of the Interior.



Postscript:

The WE Marshal] Jslands program, responsibility for which currently rests
with DP, is in need of Secretary level review and policy guidance. Tne
matter addressed in this paper is but one facet of a DOE responsibility
which is currently undergoing dramatic change.

The entire Marshall Islands program, small in dollar value but high in
current visibility and political potential, is a legacy of the atmospheric
nuclear test program in the Pacific (1946-1958). The committees most
familiar with and most active in this Pacific area evidence their
determination th~t the United States Government continue an active role in
dealing with the environmental, medical, and radiologiciil consequences of
the test program.

On the other hand, the committees to which DP looks for authorization and
appropri~tions h~ve questioned continued funding for this program by DP.
Taken literally, the Compact of Free Association, which is current
Administration policy, would terminate DOE involvement. However, without a
reasonable transition to smooth the transfer of responsibility, the likely
result would be an abrupt diminution of technical services and support to
the test-affected populations.

An early program review for the Secretary is recommended.
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July s, 1984
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The Honorable Donald P. Rodel
Secretary of Energy
Washington, D.C, 20585

Dear Mr. Secretary:

The Compact of Free Association, which the President tranS-
xnitted to the Congress on March 30, 1984, w~ll Provide the
xneans of terminating the United States’ trusteeship in the
Marshall Islands. In the short time that remains before the
termination of the Trust~eship, we are eager to learn your
views on the possibilities for the resettlement of the people
of Bikini in their home atoll. 205 you know, the resett~e~ent
of Bikini in the 2970’s was aborted in August 1978 after
monitoring by the bepartrnent of Energy revealed higher-than-
expccted body burdens of Cesium 137. The high counts were -
seen as resulting from :he consumption of foods grown on Bikini.
Eneu Islapd, within Bi.kzni Atoll, was then considered es a
relocation site for the community, but on the advice of the
Department of Energy? the Department of the Interior decidcd-
not to permit a resettlement of Zneu in 1979.

We would like to determine whether we can permit the ‘Bikinians
to return to Eneu before the trusteeship ends. When the
Congress approves the Compact of Free Association, the
Republic of the Marshall Islands will have a full measure of
Self-govexnfnent, and will be responsible for decisions regard-
ing a return to Bikini. Recognizing our trust responsibilities,
however, we would like to again consider the acceptability of
Eneu for resettlement at ~~is time and, if we cannot now mpport
such resettlement~ to provide to the Marshall Xslands Governrnent
the requisite infcmmt~on for its future management of this .
issue.

The Department of Energy
/

kudied the question of relocation
tO ~~eU and set out its ind~fig%”i.n a lettez dated filay 1S,
1979, from Assistant Secretary for Environment R.uthc. CluSen
(copy enclosed). We would expect, however, that in the five

1
ears, 6ome of the Uncertainties which then exi=ted%ight
a~e been resolved, and that at least some improvement might

have occurred both in OUr knowledge and in the conditions
which led to earlier recommendations,
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The Honorable mnald P. 130del
Page 2

It seems likely IIISO that the ~ikinians are somewhat mere
“ knowledgeable in adm~nistrative controls. We believe it ~S

R
ertfnent to note our experience in Rongelap Atoll where we
ave good evidence~ confirmed by DOE’S blo-assay prqram,

that diet restrictions are being adhered to.

We would app,recfate your advice in these matters anu ask you
to update the Ikpartment of Energy’s evaluation and inforn us
what cendition6~ if any? should be imposed if the people ef
Bfklnl are relocated to Eneu Island in their home atoll.

Sincerely,

..:.
William Clark

.
.

Enclosuxe

.

.



Honorable Mrfan P. Wfnkel
H!g9 Cwissloner
‘r:lt Territory of the

F’sciffc Islands
Sa’psn, ‘arfsna islands 96950

!)ear!fr. Wlnkel:

@n ‘ay 15, 1979, Assistant Secretary for Envfrorvnent Ruth C, C!usen,
rep!ltd to my letter of April 12, 1979, fn whfch 1 hod fnsfsted t$at
a cefinftfve $Katemtnt on the use of [neu 1$ land, Blklnt Atoll, was
an ebsolute necessfty in order to enable our Oeparhment and you to
iwet the United States’ olxligatlon to the people of Bikini.

!n the ‘Jy 15, 1979, reply, the Department of Ener9y stated
unequivoc:bly that unless imported food fs a m$jor and continuing part
of “.ne Clet of t4.2 [neu population for at least 20 years, unless
~sld?nce Is restricted to Eneu, unless visitation to Bikini Island is
effectively controlled, and unless cucess to food to Biklnf Island is
restricted, rtdlatlon doses to people Ilving on fneu !sland would not
5C in cm>lfsnce with current Fe Cerdl radtatlon protection guidance.
This WO,J!d be the current Federal standard exposure limit of 500 mrem/yf
to lncivicuals. There fs no way that tll~s Deparbncnt or the United
States Government can ensure th~t the rlg{d stipulations of possible use
of Eneu !s!tnd can be guaranteed for the next 20 yedrs.

crucial, however, was the remfnder by the Department of Cner9y that when
the Enewet3k program was being developed, the Environmental Protection
,4geIIcy recrxmendd that the U.S. Government cut the Federal rad]at!on
cr!teria exposure in half for the people of [ncwetak as Indfvlduals, and
this WS dOfle. !n ihort, for the people of Enewetak, the radiation
crfterla exposure stsndards were set at 250 mrem/yr to lnd(vldunls. If
we apply the same rddiation criteria itandard for the people of Bikini,
then the Oeparm.ent of Energy advises that a return to Eneu Island cannot
tdke pld Ce fOr 20-25 years even with imported food.

In theDepartment of the Tnterlorwe strmsly belteve that the U.S.
Government cannot u$e
people of Blklnl than

different radfation ;xiosure criterion ~or the
that w~{ch has betn set for the peopleof ~n~et~k.

-1

.

In that context, then, there is no question but that the Isltnd of fneu
Nst be placed off limfts as a place of residence for the B!k!nl people
for at least another 20-25 years.

Thf$ be!ng the ca5e, I believe these facts mustbe carefully dlscusmd
with and made known tothepeopleoffJlk~nlbyYou.M@e$ustsskthento
JCCept this decl$ion SO that with them and their counsel sll of us can
nmi turn to the very Pressln9 problem of where penuncnt resettleexefkt can .
be arranged for the people Of Bfkfnt, t,

Copiei of the Departmentof~ner~y’~tfcy 15, 1979, report, Rsdfo o teal
TiA%-1~ lication for Resettlement of Eneu island, have been prov

Legal Counsel for the people of Bikfn{ fOr hfs discussions JISO~lth hfs

clients. 1 enclose for your tnfomation a COPY of Mrs. Clu$en’s letter
of my 15, together with its enclosure, as well as our l&tterof’pri~ 12.

(’

Sfncerely, I

UNDfR SECRETARY

Enclosure

I
“1

1,

-2-
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At tadmant C

Department of Energv
Washington, G C. 20585

may 15, 1979

Honorable James A. Joseph
Under Secretary of the Interior
Washington, D. C. 20240

Dear Mr. Joseph:

1 am pleased to reply to your letter of Aprfl 12. 1979, regarding
the possible return of the Bikini people to Eneu Island.

This response wil 1 address both of the issues you raise:

1. Your understanding of previous statements by my stsff.

2, P!me detailed information on estimated dose asscssasents for
people living on Eneu Island, including various assuxwd living
and eating patterns.

Wth respect to the first point. your understandings -re. in generel,
correct. The more detai led information addressing the second point
is included as an enclosure to this Jetter.

If the guidance of the Federal Radiation Council (FRC) (500 mr~yr
to individuals, and 170 mremfyr and 5000 mrern/30 yrs to a population)
is to be complied with, the people could return to Eneu only if it is
assured that adequate imoorted food would be available to and used by
the people for approximately 20 years, that food grown on Bikini Isl~nd
Is not a part of the diet, that residmce is restricted to [neu Isiand,
and that visitation to Bikini Island is ●ffectively controlled.

since the FRC gufdes wsre originally formulated, an Envircmmntal
Impact Statement (EIS) was prepared for the resettlement of EneueUk
Atoll . In the EIS, reconsnended criteria which are one-half of the
FRC guidance for individuals and ~ pe~ent of the 30-year FRC guidance
for populations were proposed for evaluating land use Oi)tiOnS fOr USC
in planning the cleanupandre~bilitation of Enewetak Atoll. These
Criteria were rec~nded because of urscert~inties in ●stimating future
doses to the people at Enewetak Atoll. hver, following the ~tUSls
Of people to the Islands, direct radiation ●xposurt m?asuremntd -uld
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be isvai lable and comoared with the full FRC gu~dance of 50(1 mrem/yr to
ind}vidua]s and 5001 mrern/30 )rs to the population. These eriterf~ for
Enewetak were re’.’lewed by interested Government agencies; no objections
to these Crlterla were rai>ed. Cne of the reviewlrg aqenclcs, tt~ -
Environmental Protect io,l Agency (EPA) . found thd criteria acceptable,
but cc~sidereo them to be “. uoper lim!ts .,. ” dtrd tha: “. . . any
oroposed guideline or nurn?rtcal v.slues for the use 1)1.,itz are only
preliminary gutdance and that a cost-benefit an. l:; sls must be uncle.rtakec
to determine whetner the ?roJected doses are really as low as readily
achievable and practical before proceeding with the relocation project.
On the baSf S Of Such aOalySi S it may be prudent to lower dose guidelines
for th{s Opera tion. ”

The oeoree Of uncertainty in estimating doses on Eneu Island is similar
to that for Cnewetak Atoll Assuming, therefore, that Enewetak criteria
a,e applicable tO other S+milar !ituations in the northern Marsh?ll
!sl; r-s, the dose estimates for return of the Blklni WOple to heu

lslanj would be corpared to the Enewetak criteria as describeo above
rath:r than to theFRC quidance. Uhcn this is done, it Is found that
even WIth imported food the radiation doses to the people on Eneu would
not be expected to bc in conpl iance with the Enewetak crfteria for about
??-25 years.

Several Lastc combi!,atlolls of rusidence and food constraints are dfscussed
in the ●nclo:ed, and are illustrated and sunanarized in the attachments to
t+e enc Iosed. Other considerations also are addressed, If any further
rcfincwent 0? the dabs chanqcs these ●stimate$ in a significant way, we
will irvnediatelv inform you.

kk trust that thl S is helpful to yOIJ in resolving the issue of the
acc( ptabilitv of Eneu island as a rt$loence island.

Sinc~wly,.

[nclosure

cc: Or. Uilliam Mills, EPA

A\sisf.~nt Secretary fo L~.. ironwwt

.,
‘+..

,;
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iL4DIoLocxcAL2Wt.IcATIOS
YOR RZSHTLZM3X OF ENEU ISW~

WMttArf

Unless imported food is ● Substantlsl ●nd continuing part of

the dier of the ~neu POPUl~KiOn for ●bout 20 years, unless ●ccess co

Bikini Island can effectively be controlled for sevmal yams, ●sd

unless ●ccess to food from Bikini Island is rcctrictsd, itisuslikely

chat radiation doaea to people livint on Eneu Iclamd would bs so cqliamcc

1 &,ed ~ pr*vtOsse●xparhscawith federal radiation protection guidance.

●nd past practices, howver, it is doubtful whether imported food till bs

● significant part of the daily diet. It can ●lso bs quascioswd uhather

or not ●ccess to Bikini Island can b* ccmcrollcd. Theraforo, ● return to

F.n8u Island ohould ba delayad for C1OS8 co 20 yaars if radiological dott

is the only governing facto; unless ● firo cti-nt CSSI M wdc which till

guarantee that ●dequste imported food vI1l b- svsilsblc and wad by cha

paopla, ●nd that residence can be restricted to SstmJ lshsd. If ths

&nsvetsk radiation exposure criteriaz ●re to bs ●ppllsd to tha Itcsera

population, it is unlikely that tho radistion doaeg to the pooplt wuld

b- in compllanct with the critaria for ●pproximstaly 20 y.are, OWQSIif

fmported food la ●vailable ●nd if wbility is rescrictad. Ussdcr dtft.r

criteria, s return to Bikini Island wuld bs dehyod 8VM 10sWr ~~~

of ttse hi~her levels of radiomsarlides in the soil.

~The ?eder@l ud~a t~on council (YRC) rec-rsded ●xpossrm limits of

Soo mrsdyr to individuals, 170 mredyr to svcra~a population CCOupo,
UUS 5000 ●rem/M yrw tO tk averaxe population of the S!.S.

2~-cak trlteris sra one-half of the YRC expmessm Ihlt for inditid-1-
W ~ psrcanc of the Y3tC 30-y*ar acpomm Lltic.
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BACXCROUXD

In AUEIJ~t 1978 the residents of Bikini Inland loft their ACO1l

because maasur-encs of radiocesium sadt in Apri: 1978 thou-d ●ccwlatione

in the bodies Of 13 Out of 101 people such that if Chic level

were maintained for one year, it would result in ●n ●nnucl radiation

dose ●qual to Or creator thm tho S00 mredyr federal radiation prococt ion

cricwia for ●xposure of individuals. The dose race might have

incrmsed furthar had those peopla concinu~d to live on Bikini Island.

At chsc tisa the question was rsised about whether or not the Bikini

people could relocato on Eneu Island. Information then ●vailable on the

radionuclidc concmt of test plmtinss of food crops on Emu was

inad~quate, ●nd thcro wrt insufficient’ CMCPIQSof coconuts Srovn on

Eneu Island tommver the “question. In th~ Congressional Ccumitteo

hearing~held on July 2S, 1978, it was •gr~ad that priotity would ba

Siven co collactir@ end ●nalyti~ ●vailsbl~ data to update radiation

exposure ●stlmate8 for we by chose who ●rt considering whether the

Bikini people chould r~turn co live on Eneu Imlmd. In sarly 1979, new

infomstion wae obtained 00 chat dose predictions for residence on

Errou Island could, for the first time, bc

of ●ctual food itcge of the diat Sr~ on

theoretical pradicciosts derived from soil

RAD2ATION SOURCES

People llvIM on Eneu Island roe-iv.

based upon data fro= ●nalysis

the island rather than on

concentrations.

radiation upo9ur* fro9 two

●-rct~: 1) utemal irradiation fra ctatuml background radiation

%nterior ●nd Rtlatod A#Mciao $ubcdtta~, Comit tea on Appropriations,
House of Repres*ntacives.
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(which is very IOU) ●nd frata radiorruclides

nuclear rests sc Bikini ALO1l; 2) internsl

r-aini~ in the soil fra

irradiation frcm iediomuclidca

deposited in the body ●s ● consequence of ●atinc foods fr- tha island -

srea (including foods Eroun in the contaminated soil ●nd merine lif~ frm

the lagoon) and f ras inhaling ●irborne radionuclidcs. Bec8rAe* of the

metabolic characteristics of the prcdomismt radioawlidoo (tosi-137

-d scronti~-90) ●t Emu. bone●mrw doses •r~ mrpocced to be slitbcly

traster than whole body doses, end will be the limiting apoeuro.

The ●xternal radi~tion dose rate has been detmdcmd fra dsts

Obtained during J recent ●erial radiological survey. TIM atersd

dooes towhole body ●nd bone urrw for Sneu rmideotc vora taltulstad

usint ●easurements of cxcernal radistion and ●stimtee of tiM spent in

various ●reas of the island (e. ~., villace, island interior, oa the

lagoon, ●tc. ) .

The internal radiation doses wcro calculac,d fra ●lti=ates Of th*

-ounts ●nd kinds of food in the dist (with ●nd without imported fode)

and frm measurersente of the radionuclide conmnt of tbeso foods SOA of

drinking water (see Actactments 1, :, 3, end 6). Wels of radim

●ctivity in food show in these ●ttscbetm wrc obcsiwd from SMIYGIS

of .mplea collecctd on EIWU Island , -cepc for pendectw vfrieh wax wt

yet ●vailable. Since pandanus wuld kc s diet cmetltwnt, the

contribut~d dose is calculated from uptaka coefficients d coil

concentrations of radionuclides. Tbe 30-year doee -C-MC is

calculated ●ssumin# only radioxctiva decay with m ruhctioo fr-

oCber pog~ible ¤echani~s.
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XctSexpected that some individuals on Eneu Island will raccive

dosee higher or lower than the predicted ●verage dose. Thim. may result

frm: 1) ●ating ● larger or emsllar quantity of food than that zhnvcr

in the ●ssumed diet, 2) ●ating more or less of certain f-d- contsicring

the highest radioactivity levels , and 3) ●ating foods grwrr frcm srem

00 the island having soil concencratioos higher or loucr than th~

average. In this regard it should be noted ●lso that the former

,, . . .Federel Radiation Council suggeets the use of the ●rbitrary

●ssumption that the mxjoriry of individuals do not vary from the

●verage by m factor ~rester than three.
“4 This factor of three ie

used in wtsblishinc ●nd diitinguiehing between guidance for the

mcximm amual does to the ●verage individual within that population

and tuidance for tha potentially hithly ●xposed individual within that

populacior. 5

FEDERALGUIDANCE

Rxdiation Protection

President xnd ●re used by

●ctivities. These guides

~Report No. 1, Background

.’

Guides for the U.S. were ●pproved by the

federal ●gancies 10 their radiation protection

specify the radiation dow that #hould not

Haterisl for the Devolopmenc of Radiation
Protection Standards , Staff Report of tha Federal Radiation C@uncil,
U.S. Oeparcment of Haalth, Education and Welfare, My 13. 1960, pg. 27,

~h~ “mxximum ●nnual dose” refers to the doet in thar year in which the
xxpoeure of the ●verage Individual is greatest, caking into account the
buildup ●nd the removal ●nd decay of radionuclides in the body. The

mjoriry of che highly ●xpo@ed individusle within this population ●rc
●seumed not to receive an annual ●xposure more than ● factor of three
~reater.

b~ ●xceeded without

●.,6 .“d that ●vecy
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careful consideration

●ffort should be mmde

of ths reawnx for doing

to ●crcourmge the maintenance

of radiation doses w far below rhese suides u practicable. TO

comply with these standards, certain conditions ●uet be ●et. Firec,

the basic FRC recommendation is “.. . chat tht yearly radiation upowrc

co the Whole body of individuals in the generml pmpulatioo.. .sltmdd not

117 The FRC ~e~ognized, howeva, ttit m-ure ‘fexceed 0.5 rem.

individuals May be difficult to monitor undar wme cirmscaocos;

thus they sussesced that the limit to individuals ●ay b. at by tht

use of ●verage limits to che popualcion. SCcond, ther-f cm, tbo

FRC indicated cha~ “Under certain conditions, such - vidtsptesd

radioactive contamination of the ●nviroc-wt, the only data availabla

may be ralated co ●varage conrmminacion or ●xposure lcvols. Doder

these circumstance. it is neceeeary to ●ake xwcmptiooe concernirIs

tbe relationship betvaen xverage ●nd mUiNM doses. Tha Federal

Mdiation Council su$$escs the use of tbe ●rbitrary aewmpcioo that

tha majority of individuals do wc vary frm ttca mer-e by ● fsctor

$re~ter than thrae. Thum, we recmend tbc wc of 0,17 rem for yawly

whole-body ●xposure of ●varage population $roups... It is CKltlCal tbst

this $uida be appliad with raason ●nd j~gment. SepocidlY, it 1S

aotad that the use of the average figura, ss ● eubecitute for

MVidenca concerning the dose to individuals, ie Permiasibla otIIY uft.o

E ● Federal Radiation Cnu”cil , i“ Report No. 1 (see f wtnote 4, pp. 26-27),
stated that the guidance should nor be ●xceeded ucclese “.. .a careful

~. study indicates that the probable benefice will outuexh the POtWtld
&. risk. ”

Ii
-.,~.. 7Se* Note 4, p. 26.

~.
..,.~.

“ “;
.

..

~~j
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there ie a probability of sppreciabla hommgcneicy concerning tha

distribution of the dose’ within che population included in the

●vera8e. “8 Third, “When the size Of the POPulaciOn grOuP u~Qr

consideration is sufficiently large, consideration must be civen

the contribution to the genetically significant population doee.

Federal Rxdiacion Council.. recommends the wc of the Rediation

Protection Guide of 5 rem in 30 years.. for limiting tha averege

to

Tha

ganecically significant ●rposurs of the total U.S. population. The

use of 0.17 rem per capita per year, ●s doacribed (above) ●s ●

technique for sssuring chac the basic Guida for individual whole

body dose ie not ●xcceded, is likely in tha immediate future to sesure

that the gonadsl ●xpwurc Guide is not uce~dod. ”9 Iharcf or*, the *O1Q

body dooe is considered to be tha ●quivalent of th~ tenacically

significant dose.

Becmsc of the ●bsence of radiacioa protection guides specific

for the Herehall Islands, criteria ware developed f rcm the basic

F@derml ;uidanco for ●valuating lxnd uee mptions for use in plenninc

the cleanup snd rehabilitation of Enevetak Atoll .]O Thes* criteri~

X?C prasented here since Lhey ware devalopcd subsoquenc to the decision

ro[arding the clemup ●nd rehabilicacion ●f Bikini Atoll. It wse
.,.

&e Note 4, p. 27.

9fjac Note 6, p. 27.

10CIeSnUP, Reh#bilitacion, Reset c lement of Enewecak Atoll - Iiarchsll
Islands, Envlroruwntal Impact Stat@=ent, Defense Nuclear A4eecY.
April 197S.
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recognized chat decisions on lmd uee involve cmgideratim of

prcdicced radiation doees vhich have inherent -certainties. To

make ●llowance for this, radiation criteria were chwen thst-●rc

of the ●trruel Federal guidance for individual whola bmdy smd bmm

nsrrow doses ●nd 80% of the 30-year whole bmdy dos- for pmpulacimn

●xpmsures. Therefore, the Ecreustak criteria litits the dose to th

whole body or the bone marrow of individuals to 250 WXdy? \snd t

doee co the ●versge individual vi thin the population co 47 R420

(Itshould be noted that use of ● pcrcenca~e of tlu PRC values

waa not ●n ●ttempt to ●stablish new Cuidance, but was c~idarcd

to be ● necessary precsucion in che ●pplication of the FRC valws.

The ●doption of limits for Enewetsk ●qusl to ow-hdf the FRC guid

for Individual snd 80 percent of chc YRC guide for X)-yew lidts

● result “.. . of thetmcertainty concerning dose cstiuces Aich

grescly on the fmods people will chomse to ●sc WA the wey theyw

thmme to live. ”12 Wile dote ●stimetw ●re to be cqrd to tlm

percentages of the FRC guides, actual exposure levels mttitored sf

the people rerurn should be compared to che 100 percent ~lrrw of

PRC guides. 13,

CALCULATEDDOSESLIVINC IN SNEU

The calculated doseel’ ●hmwn belmw are for three livf~ pactor

fO? tvm ●ssumed diets. The diets ●e btsod om therweot ~riemca

~isee footnote 10, vol. II., Sec. B, p. 111-10. .

12sce fxtnote 10, vol. I., Sec. s, P. %7.

13see fmtnote 10, Vol. I., sec. S, p. S-7 ●nd VO1. II.. *c. a)

14AM &se ●stimetec sre rounded off snd ●ro bwed upmn informetiost
iO “h Updated Sadiologicel Oose Assessment of SneU Isleod ●t B
Robiemo, U. f.. ●nd Phillips, V. A.. UCU-52775, 1919, im dr8fc.



276

●nd obse~ations of the ●cientific t~- *O have been ~rkins On

Bikini Atoll.’s

A.

n.

A.

B.

Calculated f4axim~ bnual OOS* (Avsratc for Population)

(Federal guidance is 170 mrem/yr)

People live 1002 of the time on Eneu Island.

Wich Food Imports Uitho”t Food Imports

Vhole Body 120 mrentyr 210 mremiyr

Bone ?iarrow l&O mrenfyr 260 wreulyr

People live 90% of the time on Eneu Island ●nd visit Bikini Island
10% of the time, or 80% of the timeis tp~nc on Eneu Island ●nd 20%
of the time is spent on Bikini Islsnd, ●nd asmnnlng that no food from

Bikini Island is ●aten.

M th Food Imports Wlchouc Food Imports

90-10 80-20 90-10 80-20

Whole Body 150 mremlyr 170 mremfyr 240 umemlyr 260 ~remlyr

Bone narrow 170 mrenlyr 190 mremlyr 280 nrsmlyr 300 mremlyr

NOTE: On attachments 7-8 it is ●sswmd that tha maximum ●sPosed
individuals’ would be thrtc times thest values ●$ per the FRC tuidanct.

Calculated 30-Year Dose (Average Whole Bed!-)

(Federal guidance 18 5000 mrem/30 yrs)

People live lWZ of the time on Eneu Island.

Vi ch Food Imports Without Fmod Imports

2700 mrem 4700 ar~m

People live 90% of the time on Eneu Island ●nd visit Bikini. Island
102 of the time, or 80% of the time is spent on Eneu Island “and 20%

of the time is suent on Bikini Islsnd, ●nd ●s-ins that no food from
Bikini Iolsnd is” ●aten.

With Food Iaports Without Food Imporcs

90-10 60-20 90-10 80-20

3200 mrem 3700 mrea 5200 mrem 5700 wrsm

Nom : ?SOPIS who recently lived on Bikini Island ●lready have received
● done of ●bout 1000 ucm. ~ic has not been included in the ●bove ●stimete~

nThe dietary psrsmeccrs srs important factors in the Calculation Of dOse
●sti~tes, snd the diat is continually bein~ refined as ●dditional infomtion
becomes svailabla.

!
To the ●xtent that the diet used in this dOcu~nt (Attach- :

menc 1) MY b- refined, or that dietary practic~s mey change, the dose tst~te
msy ●lso chmtg8 sccord~ncly.

k’”
..,<>,,.*...+-
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If there is increased utilization of Bikini Island, the

projactod dosas can be ●stimactd by applying cha finding Chst tho

raspaccive Bikini dosas would be ●bout ●ight to tcn tins th- do,as for

Eneu residence shovn ●bove (marimum gnnual ●nd 30-Year doses). 16

If return to Eneu ●nd Bikini is delsyed. cht ●bme dose ●stimscas

would be reduced by a factor of two for ●very 30-year period the

return is dalayed. This is due to the fact thsc theradioactivity

of the two radionuclides (cesim-137 ●nd strmnti*90) thatcontribute

most to whole body ●nd bone marrow deses, d~e.ys in the ,=ir_ent

with #n ●ffective half-time of 30 years.

Attactssents 5 ●nd 6 present ●stimacea of the umfm- antmsl

Wtole body ●nd bone m~rrou doses for the awcrwa population if,

startint with 1979 ●s the zero time, ● return to Mm ocr Cmew

Island (th.. six lmver curves) or on .Bikini Ialmd (the cw hfghcst

curves) is delayed. Actaclments 7 snd 8 preeent sfmilar information

for the individuals receivi~ chc hithcst dos~s. Atta~~mt 9 s-

tha predictions for 30-yesr doses.

DISCUSSION

Tha predicted msximtn snnual whole body ●nd boo. murou doeos

for the ●verate Eneu Island population in Attactgonts 5 sad 6 can be

crnpsred with the 170 mrem/yr federal guidance. If ● mtt:tor* progr-

~he basis for this ●ettiate 1. that tha c~cc~tr~~iou -of radi~
nuclides in the soil ●nd in coconucs on Bikini ●e ●bmmc●~hc to ta
greaterthanth- en ~ne~.nerefore, cmnsuPti~ of foods grOWO MO
Island wuld increase the ●nnual dose rate ●echsccs $i@ficantly, C
increase depending upon the type and qmamtity of food ●etem. Ceti_ttS

hoed upmn assumed cmmbinscions of Eneu ●nd Bikini fomds, ●td ~rtad
f-s, Othm thsn thoee inclded hereim, can b provided if rto84d.
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lC in place, doses CO che highest individuals can be compared with

the standard for individuals which is 500 mrcmlyr (ace Attachments
7

●nd 8) . Dasee for cha highest indivlduala can ●lso be compared with -

the Enewetak criterion which is 250 mrem/yr.

Whether ●nnual doses (for the populscion or for individuals) ●nd

30-year doses for people living on be. or Bikini Ialande meet or ●xceed

federal guidsnce and/or the recently developed Enewecak criteria depends

UpOCI the amount,kind, utd source of local foods that ●re ●aten, the

●vailability of imported foods, the proportion of residence tlm on

Encu Island and on Bikini Island, and tha time interval between nw

●nd the dJce of rehabitation.

Attactxncnts 5 through 9 illustrate the ●stimated dose (vertical

axis) to the population or to ●n individual In tho population $f the

people ●re returned co tIneu or to Bikini in ●ny particular year

(horizontal axis, Minnim in 1979). MOr@Over) che ‘tceckents

illuscrete ●stimated doses for ●ight sepnrace livind patterns ●s

idan~ified on Atta~~@nt 5. Federal guidance ●nd &nevetsk cTlteria

hve18 ●lso are indicated. If ●ny particular curve does not go

above the guidance or criteria level, ● return of the people could

be ●ccomplished that y@ar without ●xpecting to cxcead the guidance ....

or criteria, providiw residence confome to the conditions upon v$ich

the doses ●re ●ccimeted. If ● cmrve goes ●bmo the guidance Or CriteriA.

the point st which it crOes - che tuidance ‘r cric*ria? ‘s ‘e-d ‘rm

tha horizontal axie, is the ●pproxlaatt number of yeers that return

chould be delayed BO that the rediacion dose would noc be upccted

to ●xcsad tho guidesce or cricoria.
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For ●xample, if [he Biki”iane returned i“ 1979 to Emeu, if the

diet consists of both local and imported foods ●a ●hcun 1“ Art#c~eat

●rd if Ch*y spend no time on ●nd consume no food frrn Blkint XaIa~,

(Attachments 5-9, Curve 1) their predicted ●UfDWS ●nnual whole body

●nd bone m~rrov doses ●nd their lo-year whole body doses (~ere:e for

the population) would be within the federal guidmcc of 170 mr~/yr

and 5000 mrem/30 yr. Under these a-e cOndicions, aposurts of tht

highest individuals would be within the 500 ●r_/yr fcdotal guidsacc

1.

.

for whole bodv ●nd bone marrm but would cxcood the 250 ●rdyr lkwmcak

criterion. h’ichout fmported food (Actac~tnte 5-9, cu~t 4 ) ~th

predicted ●verage population and highest individual doses ucced rho

170 and 500 mrem/yr federal guidance, whfle the 3@Ycar •st~te

of 4700 mrsm/30 yr just •~ecs the 5000 ❑rrn/30 yr fadcrsl Suidxocc

but ●xceeds the .4000 mram/30 yr Enewetak criterion.

Furthermore, it must be recognized chat there 1s ● olgoifl~t

degree of uncertainty i“ the dose ●SCImaCCg btcauee of the ~~ to

predict lifestyles of peoplac. For moat situating it 10 eatfmxtmd

chat these values may be realistic co within c factor of CVO; ~er

unueual circumacances they ●ay be within ● factor of thrao.17 These,

th*n, Wuld be the ●pproximaca ●ror banda ●ssociated vicb tha cmnos

in Actactm*”t, 5-9.

A a~ary cmpariaon of thcaa curves with the fodarm2 guid-e

●nd with the Encuecak criterie is givm in Attsclment 10.

.

‘RObieOn, W.L. ●nd Phillipe, W.A.. “b Updated Radiol~ical Oom
Aa-eeament of Encu Island ●t Bikini Atoll, fJcfu,-52775, 1979, im
draft.
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Cvm.wm 0? ESTSMATCDoost!s* Yo
. .

YEOESAS. CSJ1DELIW5 SW~AS CRITERIA . .

POpulat ion

lvtnMl*t ins Pat tern 170 ■rnlyr 5000 mrea/30 yra

lth ?wd Smportm PIIU Sneu ?4

100% of Time on E-u YES YES

90X of Time on SI19U, 10Z at Sorderlinc Yss
Bikini

’80X of lime on She., 20% on NO (up to 5 Yrs) YES

Bikini

ich No Food I~orts; Snr. Food Only

100X of lime on Eneu tM (-15-20 Yrs) YES

90% of Time on ?lneu, 10Z cm No (-20-25 11s) NO (up to 5 Yr*)
Dlkinl

801 of lime o. Eneu, 202 on NO (-20-25 Yrs) NO (-5-10 Yrn)
Dlkini

Individw! Itiivldual

500 mre9/yr 250 ■remfyr 6000 ●rem/Xl yro

YES NO (-20-25 7rm) W..

Sorderl im NO (--30-35 Yrs) YES

no (-5-10 Yrs) NO (-35-40 Yrs) YES

NO (-15-20 Yr~) NO (-445-50 Yrs) NO (-S-]0 Yrs)

NO (-20-25 Yrs) NO (.-50-55 Yrs) NO (-10-15 Yrs)

NO (--20-25 Yrs) NO (-55-60 Trs) ~ (-15-20 yr-)

*Number In parentheses 1s the ●pproximate ran~e of the number of yearm untli the indicated Iivlngiemtlng pattern 1s
●st imated to be in compllmnce with the guidance lcriteria.
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Table 23. Maximum annual dose rates in millirems per year for adults for a living pattern

--/ consisting of 100% time on Bikini Island and all locally grown foods from Bikini Island.

Radionuclide Year of

Organ ingestion= External gammab Total maximum dose

.
Imports available

W hoIe body 815 189 1000 3

Bone marrow 845 189 1030 3

Imports unavailable—

V hole body 1685 189 1870 3

Bone marrow 1775 189 1960 3

a V hol~body ingestion dose from
13

‘Cs. Bone-marrow ingestion dose from
13

‘Cs and

90Sr.
b

Background subtracted.

Table 24. Maximum annual dose rates in millirems per year for adults for a living pattern

consistingof 100% time on Eneu Islandand all locally grown foodsfrom Eneu Island.

Radionuclide Year of

Organ ingestions External garnmab Total maximum dose

Imports available

W holebody 116 14 130 3

Bone marrow 122 14 140 3

imports unavailable

Whole body 231 14 250 3

Bone marrow 249 14 260 3

a Wholebody ingestion dose from
137

Cs. Bone-marrow ingestion dose from
13

‘Cs and
90~r

b“
Background subtracted.
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Table 25. Maximum annual dose rates in millirems per year for adults for a living pattern\

consisting of 50% of the diet and time associated with Eneu Island and the other 50%

associatedwith BikiniIsland.

Radionuclide Year of

Organ ingestions External gammab Total maximum dose

Imports available

I ~ hole body 465 102 570 3

Bone marrow 483 102 590 3
\

Imports unavailable

Whole body 958 102 1060 3

Bone marrow 1012 102 1110 3

13a Whol*body ingestiondose from 7CS. Bon&marrow ingestiondose from 1
3/Cs and

90Sr.

b Background subtracted.

Table 26. Maximum annual dose rates in millirems per year for adults for a living pattern

consisting of 90% time on Eneu Islandand 10% time on BikiniIslandand alllocallygrown

foods from Eneu Island.

Radionuclide Year of

Organ ingestions External gammab Total maximum dose

Imports available

Whole body 116 32 150 3

Bone marrow 122 32 150 3

Imports unavailable

Whole body. 23 i 32 260 3

Bone marrow 249 32 280 3

a Whole-body ingestion dose from 137 Cs. Bone-marrow ingestion dose from
13

‘Cs and
9osr.

b Background subtracted.
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Table 28. The 30-y integral doses in rem for adults for a living pattern consisting of 100%

time on Eneu Islandand all locally grown foods from Eneu Island.
,..
,’

Pathway and Imports available Imports unavailable

radionuclide Whole body Bone marrow Whole body Bone marrow

Ingestion

137CS

90Sr
239+240pua

241Ama

External gammab
137C~ + 60C0

Inhalationa
239+240PU

241Am

241pu(241Am)

2.6

.-

--

--

0.32

--..

--

--

2.6

0.2

0.00044

0.0014

0.32

0.0096

0.0065

0.0015

TOTAL 2.9 3.1

5.2

--

--

--

0.32

--

--

--
—

5.5

5.2

0.61

0.0015

0.0044

0.32

0.0096

0.0065

0.0015

6.1

aDoses to mineral bone not bone marrow bone-marrow doses approximately one fourth

of these values.
b

Background subtracted.
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Table 30. The 30-y integral doses in rem foradults foraliving pattern consisting of 90%

time on Eneu Islandand 10% on BikiniIslandand all locally grown foodsfrom Eneu Island.
,/

Pathway and Imports available Imports unavailable

radionuclide Whole body Bone marrow Whole body Bone marrow

ingestion

J37CS

‘OSr

239+240Pua

241Ama

External gammab
137C5 + 60co

Inhalationa
239+240PU ,“.

241Am

241 Pu(241Am)

TOTAL

--

--

--

0.2

0.00044

0.0014

--

--

--

2.6 2.6 5.2 5.2

0.61

0.0015

0.0044

0.71

--

--

--

0.71

0.021

0.02

0.0034

3.3 3.5

0.7

--

--

--

6.1

0.71

0.021

0.02

0.0034

6.5

a Doses to mineral bone not bone marrow, bon~marrow doses approximately one fourth

of thesevalues.
b

Background subtracted.

1
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Table 32. The 50-y integral doses in rem

time on Eneu Island and all locally grown

for adults for a living pattern consisting of 100%

foods from Eneu Island.

.- . . —— -.-.—— .-— ..—. . -..—.—- .. ——.. - ——- —----

,
.

,{”

Pathway and Imports availabJe Imports unavailable

radionuclide Whole body Bone marrow Whole body Bone marrow

Ingestion
J37CS

3.6 3.6 7.2 7.2

90Sr -- 0.28 -- 0.86
239+240pua -- 0.0012 -- 0.0041
241Ama -- 0.0036 -- 0.012

External gammab
137Cs + 60C0

0.44 0.44 0.44 0.44

Inhalationa
239+240PU -- 0.029 -- 0.029

241Am -- 0.017 -- 0.017

241pu(241Am) -- 0.0057 -- 0.0057——
TOTAL 4 4.3 7.6 8.5

a Doses to mineral bone not bone marrow bone-marrow doses

of these values.
b Background subtracted.

approximatelyone fourth

●
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Melefe ko Ret5brak
Elaiie 550 armij renaj jokwe wht ilo Eneu im jab ilok
Fr6n ene ko jet, im mbii~ mbri= ko jen Eneu wbt
na ibben m6ii5 ko jen ailiri ko ilikin:

Informationthathasbeenobtained

lf 550 people WIII hve on Eneu Island and not go to the other Islands, and eat
food only from Eneu Island along wnh lmporled !ood

m.,nr<.fMrl,,
01

Jofian radiation eo elaptata juhn armij
emaroh bwelen b6ke iumin juha yib . . . . . . . . . . . . . . . 3!30 mi//irem

The largest amounl 01 [adlal,on one ptrsor mtgh: cecetve
du1m5 1 yeaI

Jofian radiation eo iolap (average] jubn armij

emarorl bwelen brlke iumin 30 yib:
ilo aotepen enbwinnin (who/e body) . . . . . . . . . . . 2,800mi///rem

ilu nonnonmej iloan dri (bone marrow) . . . . . . . . . S,of)o mi/hrem

Aveaxc amoum of fad,al,on a Pelscn nuahl retewe durm5 30 vears

Oran armij ro remaroh bwelen mij jen cancer

iumin yiti kein 30 rej itok, emarofi Itmlok
kinjofianin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.310k~l
The numbef o! people who mlgh: die from cancer during the next
30 fears m)gh!mcrease bvth,s amount . . . . . . . . . . . . . . . . . . . . from f)st(rl

Melelen, bwe elafle enaj wor 24 armij remij ilo yi~ kein -
30 imen jen jabrewbt cancer ijellokin ciwrcer ko rej walok
jen mrf~afion so ej walok jen aromic bomb, emaroh bar
kobatok 0.3 fiber 1 eo ej mij jan carrcer ko rej walok ion
radiation eo al walok jen 8tomic bomb.

This means that d there would be 24 people d!e wt!hm the next 30 years
from any sencer olher than that caused by radlaoon left from ammm
bombs there might be an addroonal O 3 IO 1 who dte from cancer that IS
caused by rad!aoon left ffom atomic bombs

Joilan Iiliflok in ●jiri ro remarofl bwelen Iotaktok kin
nafiinmij ak utamwe ilo ~iakein 30 rej itok . . . . . . . . . . . . . . . . . . 0.8
Theposs,ble mc[ease of chdd!en born woh health defects
wu!hm the ner! 30 years

Melalen, bwa elaila anaj wor 140 ajiri ro rej Iotaktok kin
narlinmij ak utamwe walok ]en jabrewilt un ko ijellokin
radia(ion ec ej wahk jart atomic bomb ilo yibkain
30 iman, emarofi bat kobatok 0.8 eo ej Iotakto!r kin
naiiinmij ak utamwe walok jen radia(ion eo ej walok jen
atomic bomb.

Th!! means !haf al there were 140 chddren born w(lh heatrh defects
occumng horn any cause olher than radjalton left from amm(c bombs.
w)lhm lh? next 30 years there m]ghl be an addjr tonal O 8 ch)ld fen born
w)th defects caused by cad,atton k-h fI.om aIOm IC bom~s

Elahe 55oarmii renai iokwe wd ilo Eneu im jab ilok. .
ii6n ene ko je~, im m~ii= w6t m6fi5 ko jen Eneu:

H 550 people WIII hve on Eneu Island and not go to the other islands and ea!
tood only irom Eneu Island

,.,=’.>?>. ..

180 millirem. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Enen jokwe
Island foI hvmg

. . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,400 mdlmem

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,000 millirem

. . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 Iok tin 3

Melelen, bwe elarre enaj wor 24 armij remij ilo yib kein
30 iman jen jabrewbt cancer ijellokin cancer ko rej walok
jen radiation eo ej walok jen atomic bomb, emarorr bar
kobetok 0.5 ifthr 3 ro rej mij jen cancer ko rej walok jen
r8dtation eo ej walok jen atomic bomb.

Th,s means Ihal d there would be 24 people dw wmhm the nexl 30 years

horn any cancer othel Shari thal caused by radlatlon Iefl hom alom!c
bombs there m,gh! be an addmonal O 5 to 3 who dle Irom cancer lhaf IS
caused by radlatmn left trom atomtc bombs

I ........................................2

Melelen, bwa elafie enaj wor 140 ~jiri re rej Iotaktok kin
nafiinmij ●k utamwe walok jan jabrew6t un ko ijellokin
rediation eo ej wafok jen atomic bomb ilo yib kein
30 iman, emarofi bar kobatok 2 ajiri rej Iotaktok kin
naiiinmij ak utamwe walok ion rad/af/on eo ej walok jen
atomtc bomb

This means that d There were 140 chddren bofn with health de fec!s
occumng from any cause olhet than (admt (on Ietl horn alom,c bombs
wllhm lhe nex! 30 years there m,gh! be an add(! tonal 2 ch,ld!en born Wh
de feels cau%ed by (ad, afmn let! f,om atom(c bombs

Mirii5ko jen
ailiti ko ilikin
Irnporled foons

Moriiiko
jen eneo

Food from
thts Island

21
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September 12, 1984

Mr. Roger Ray
Nevada Operations Office
Department of Energy
2753 S Highland Drive
Las Vegas, NV 89114

Pacific Northwest Labordlorie!i

P.o. Box 99(4

Rlrhlancl, i\aitllnclon U.S, A 993;2

lCiC’’hOn&‘50[”375-2421
Tcl(Ji 15-x7.’

Dear Roger:

The following is a brief report on the meeting to review the dosimetric
data from the Marshall Islands held in Richland on August 28, 1984.

SUMMARY

Date: August 28, 1984

Participants:

Barbara Boccia
Keith Eckerman
Jack Healy
Edward Lessard
Roger Ray
William Robison
William Templeton
Roy Thompson
William Bair

Brookhaven National Laboratory
Oak Ridge National Laboratory
Los Alamos National Laboratory
Brookhaven National Laboratory
DOE Nevada Operations Office
Lawrence Livermore National Laboratory
Pacific Northwest Laboratory

II II 11
II II n

Purpose:

To review the current status of predicted and actual radiation expo-
sures of Marshall Islanders, particularly as these might relate to
potential resettlement of Eneu Island in the Bikini Atoll.

Summary of the Discussion and Conclusions:

Comparisons presented of radiation doses based on in-vivo counting
measurements versus doses predicted from radionuclide intake models
for Marshall Islanders at Utirik and the southern islands of Rongelap

1



Letter to Roger Ray
September 12, 1984
Page 2

showed excellent agreement. This agreement between measured and
predicted levels constitutes an important overall validation of models
employed in the predictions -- including physical, biological, and
cultural aspects of these models. Publication of this validation was
recommended. The accumulation of data and the validation of models in
recent years would seem to remove any reluctance to apply applicable
U.S. limits to the Marshall Islanders.

An area of remaining uncertainty relates to the transuranic elements,
principally plutonium and americium, where very limited bioassay data
on plutonium excretion yielded much higher radiation dose values than
predicted by models. This is not considered a serious complication
because the transuranics are not predicted to contribute importantly
to the total radiation dose, and analytical problems involving natural
polonium in the urine samples seem to offer a plausible explanation of
the bioassay problem. This problem is being intensively studied and a
resolution may be anticipated within 3 to 6 months -- perhaps sooner.
To assist in this, information on plutonium bioassay methods and the
Leggett and Moss dosimetric models is being forwarded to Dr. Lessard.

With respect to the potential resettlement of Eneu, based on the best
current evidence, it still seems unlikely that an Eneu resident,
consuming a mix of local and imported foods (but no significant
quantity from the Island of Bikini), would exceed an exposure of 500
mrem per year.

Sine ely yours,

P

d

W. “J. Bair, Ph.D.
Manager
Environment, Health and

Safety Research Program

WJB:lm

cc: Tom Clark, NVO
Participants

2
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September 14, 1984 I
I

Mr. Tommy F. McCraw
Office of Environment, Safety

and Health
Office for Policy, Safety and

Environment
;;p;;tm;;; of Energy

Germa~town, MD 20545 1

I
Dear Tommy: I

Enclosed is a copy of the report on the meeting we had in Richland to
review the Marshallese dose data. We all felt the plutonium issue is
resolvable and that the Brookhaven and Livermore values will be in reason-
ably close agreement “when the analytical questions have been settled.

The highlight of the meeting may have been Ed Lessard’s summarizing data
that demonstrates validation of the predictive models used by Livermore.
Remembering the many discussions about the reasonableness of the dietary
models used, this is an important accomplishment. The following are the
data summarized by Ed Lessard in Richland. I have not tried to extract
these Brookhaven values from the Health Physics art”icle. I believe pluto-
nium values are omitted in all of the following values.

1978 (Annual dose, mrem/year) 1978-2008 (30 year dose, rem)
BNL LLNL BNL LLNL

Rongelap 35 to 135 ~ 50/120 0.76 to 2.5 0.64/1.2

Utirik 3 to 29 12/29 0.25 toO.72 0.17/0.43

Brookhaven - Health Physics ~, 1984: values are ranges of effective dose
equivalents

Livermore - UCRL-52853, Part 4: values are mean and,maximum dose ~ “
equivalents
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Letter to T. McCraw
September 14, 1984

,.- Page 2

I understand from Roger that you and Joe Deal are meeting with him on
Friday.

Wit est regards,

J%

! .

k’.J; Bair, Ph.D.
Manager
Environment, Health and

Safety Research Program

cc: Roger Ray





,1 ,

Draft Letter to the Secretary of the Interior

i
Dear Mr. ””Secretary:

This is in response to your request that the Department of Energy update its

1979 evaluation of the habitability of Eneu Island in Bikini Atoll and inform

you of what conditions, if any, should be imposed upon a population which may

resettle on that island.

Since the writing of the May 15, 1979, letter from Assistant Secretary Clusen,

referred to in your letter to me’,we have continued our environmental studies

at Bikini Atoll and elsewhere in the Marshall Islands. We have a high degree

of confidence in the technical data upon which our evaluations are made.

There remain uncertainties, especially regarding human behavior (viz: What is

likely to be the composition of the diet of a resettled Eneu population?) and

some unknowns, especially as to the response of individuals to given doses of

radiation. Customarily, these latter--the unknowns--are dealt with by

building conservatism into our radiation protection guidance. The behavioral

uncertainties can be treated similarly-- that is, by adding yet another degree “

of conservatismin the application of the guidance, as was done some years ago

in setting criteria for the Enewetak cleanup at 50 percent of the annual

Federal guide. Since that time> however, our confidence has increased in our

knowledge of the radiological conditions in the Northern Marshall Islands and

in the validity of our predictive models. In fact, for the most significant

radionuclides of interest, actual measurements of body burdens in the resident

populations of three different atolls have confirmed the validity of the .

models and of our dose predictions. Because of the very low levels of

DTOIH DRAFT Page 1--9/11/84
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,

plutonium in the Bikini environment and the consequent difficulty in making

plutonium measurements, we cannot yet assign a precise value to the dose
.’ .x...

attributable to that element. We are continuing our examination of this

question, but “

that the annua’

few percent of

plutonium work

or the purpose of this evaluation we can say with confidence

dose due to plutonium will be predicted, at most, at only a

the total dose as discussed here. We estimate that our

will continue for three to six more months. Meanwhile, with

our current level of understanding and confidence, the application of the

Enewetak 50 percent criterion is no longer justified. The Eneu situation

should thus be evaluated against the 500 mrem/yr (5 rem/30 yr) guideline.

+

The most recent information regarding dose and risk which has been provided

the Bikini people is contained in a bilingual book entitled “The Meaning of

Radiation at Bikini Atoll.” A copy of that book is enclosed with this letter.

On page 21, full-time residence on Eneu is discussed, with two alternative

cases: (a) with imported food available, and (b) with only Eneu-grown food

available. The expected doses and their predicted consequences are tabulated.

The largest predicted one year dose for an individual is 390 mrem in case a;

780 mrem in case b. (It is noted that this dose may not actually be received’

by any individual. The average dose to the population, and therefore the most

likely dose to an individual, would be approximately 1/3 of this largest

predicted dose.) The 30 year average dose to this population is predicted to

be about 3 rem. These published predictions assumed that residence on Eneu

would begin in January 1981. With the principal radionuclides having decay

half lives in the neighborhood of 30 years, these predicted doses should be

adjusted for the actual resettlement date. For’s date of, say, -January 1986,

the resultant doses would be reduced by about 11 percent. Thus, with imported

DTOIH DRAFT Page 2--9/11/84
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foods available, a population resettled on Eneu would be expected to stay

within the U.S. Federal guidelines for radiation exposure.

Our observations and our experience in recent years lead us to conclude that

the use of imported foods as a substantial fraction of the Marshallese diet is

a reasonable assumption. In fact, we have observed, at Rongelap and Utirik,

and more recently at Enewetak, a distinct preference for a mix including

imported foods over an exclusively locally produced diet, especially if the

imported foods are well chosen. We would expect this apparent preference to

be reinforced by authoritative dietary recommendations.

There remains the question of assuring that Bikini Island does not become a

significant food source to people resettled on Eneu (Bikini, in this sense has

been referred to as an “attractive nuisance”). Surely there exists the

possibility that Eneu residents may visit Bikini Island and partake of some

local foods. We believe that this is a matter for the people themselves, and

their leaders, to evaluate. our obligation, we believe, is to educate and

inform the subject population of the risks associated with various radiation

doses and of methods of avoiding unnecessary exposures. Although we must 1!

acknowledge some evidence, from Enewetak, that our recommendations are not

uniformly and rigidly followed, we have convincing long-term evidence from

Rongelap that people are following recommendations restricting the use of

foods from the northern islands. Nevertheless, there may well be some

individuals who, notwithstanding advice to the contrary, will visit Bikini

Island. Such individuals will sustain higher radiation doses than they would

otherwise. Brief visits, especially if Bikini foods are not eaten, will not
.-

appreciably change the dose prediction, but if visits are extended and include

DTOIH DRAFT Page 3--9/11/84



consumption of local foods, the doses will rise rapidly. For example, if 50

percent of the time and diet is on Bikini Island the theoretical average

individual who would have been predicted to have a maximum year dose on Eneu,’

of 115 mrem would now be predicted slightly above the Federal guideline at

about 510 mrem, and some individuals would be expected to substantially exceed

that dose.

We do have proven techniques for monitoring adherence to dietary

recommendations. These, usually referred to as bioassay techniques, would be

applicable to the Eneu situation, and their continued availability is provided

for under the technical assistance provision of the Section 177 Agreement

subsidiary to the Compact of Free Association.

To summarize, a population resettled

subjected to radiation exposures whi~

encounter at Kili and Ejit, but with

would be within the range of that wh

parts of the world and

It is assumed that, fo’

on Eneu at this time would inevitably be

h are higher than those which they now

reasonable care their dose commitment

ch goes without notice in many other

is within U.S. Federal guidelines.

I

ce to

Bikini Atoll would be maintained, and therefore that both imported and local

lowing resettlement, regular field trip serv.

foods would be available. Under this assumption, the Department of Energy

would recommend the following conditions upon resettlement:

a. Residence should be restricted to Eneu Island.

DTOIH DRAFT Page 4--9/11/84
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b. Locally grown terrestrial foods should be taken from Eneu Island only.

/’

c. At least for the first several years a monitoring program should be

conducted to evaluate, and report to the appropriate authorities on, the

actual radiological aspects of the resettlement.

Should you decide to authorize or facilitate an Eneu resettlement, we will be

pleased to assist with detailed planning and implementation.

Sincerely,

Donald Paul Hodel

Enclosure

. . .
I

-.

Roger Ray, NV

(702) 295-3553

FTS 575-3553

September 11, 1984

. .
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STAFF COMMENTS

1. There are three populations In the MI ‘S that have been overexposed
Sane doses were very htgh.

2.

2. US H&S standards apply in the Marshalls.

3.

3. Me have underestimated B{kinf resettlement doses repeatedly using
dose models and at time when it was necessary to have rel fable
estimates for resettlement decisions. PE staff bel ieve that this
experience does not justify statements that CKIE has a high degree of
confidence in its technical data nor can there be such confidence In
exposure predictions using dose nwdels.

4. O{etary restrictions did not work at Bikini Island. It {S olsr view
that such restrictions and~imported food will also not achieve any ,,
sfgnf f i cant reduct ion in the major source of exposure, namely the use ,.
Of coconuts products, at Eneu Island.

RESPONSE TO PE STAFF CHEWS
OF SEPTEHWR 21, 1984

The statwent fs true, but not very relevant. The ‘very hf9h” doses were
recefved hy the residents of Rongelap and Utirik during th~ acute phase of
the BRAVO incident. The tssue at hand has to do wtth the people of
Bikfnf, only a smal 1 number of whom have received any notable ●xposures,
integrated over a t!me short enough to be considered not significant to
their health.

True, U.S. Health and Safety standards are made applfcahle hy virtue of
the trusteeship agreement. [n practfce, however, the standards are
e~pe~ted to be guides ..not to be exceeded, or ●ven approached, Unl MS SW

definable benefit will result, The PE consnents tske no account~t
potential benef!ts, to the 8ikfnfans themselves, of an Eneu resettleWIt.

The gross underestimation of Blk{n{ resettlmwnt doses was fn large part
due to dietary assumptions uhich were serfously flawed. In the past 12
years, a dflfgpnt and hfghly credfhle scientific ●ffort has sfgnlflcantly
narrowed the uncertainty hand associated with dose prediction. Folloufng
a meeting at Richland on August 28, 19SM, Dr. ullliax Ratr made the
fol 1owfng statement:

“Comparisons presented of radiation doses based on
In-vivo countfng measurements versus doses
predicted from radionuclfde Intake models for
Marshal 1 Islanders at Utirtk and the southern
islands of Rongelap showed ●xcel lent agreement.
This agrwment between measurmi and predicted
levels constitutes an Important overall valldatton
of models employpd in the predict ions--l ncludfng
physical , biological , and cultural aspects of these
models. Public?tfon of thfs validation was
recormnended. ■

fly private conanunicatfon, ISr. Bair assured me that this ●valuation was

shared by the other members of hts ad hoc review group, n~ly Eckerman,
Healy, Templeton, Thompson.

The cltatfon of the Bfkinf Island ●xpertenc? fs appropriate only If the
●ntire experience is described and understood. [t definitely was not
analogous in detafl to the anticipated situatfon at Eneu. At Blkfnf fn
the late 1970s, locally grown foods were hecomf ng abundant. Ffeld trtp
service was erratfc and undependable, wfth the result that so alsn was the
supply of Imported foodstuffs. Ouring the ffnal winter on Bfkfnf Island
( 1977-78) there was a severe drought, leading to hfghe? than normal
consumptf on of coconut f 1 uf ds. And ffnally, In r~trospect, It must be
acknowledged that the Information and educatfon program was inadequate.
On Eneu. on the other hand, should a population resettle, the locally
grown foods would be predicted to have 137CS concentrations 8 to 10 tines
lower than those on Bikini . It Is asswned that field trfp service would
be a rel table and dependable source of imported foods. and there Is
clearly relevant experience to fndfcate that such Imported foods wuld b~
consumed In preference to a wholly locally produced menu.
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5. P[ staff b?lleve that any resettlement of
in the Bikini residents exceeding current
standards. Me recommend no re~ettlement.

5.

Eneu Island wI1l result aqaln
radt~tfon prnt~ctlc.n

6. The failure to continually reinforce the restrlct{on on use of coconut
crabs at Rongelau, and the advice that the people should make their own
decisions, has brought confusion Jnd h19her exposures. PC staff support
the recommendation of a total ban on use of tny terrestrial food from

the northern Isltnds of Ronaelao.

~. PE staff do not support the practice of provldlng risk esttmat&to the
Hdrshallese for the purpose that these people w{l 1 be expected to make
their own radiation protection judgments and decf$ion$. This is not

“a v*1 {d radlat{on protect Ion oractlce. .,..,

,.

::.

.,

6.

In this conment we confront a critical
legitimate basis for considering some,

-.
—

Issue. There seems to he a

if not all , of the ●nvironmental

ra; iatfon sources at Eneu as hackgrounri -- desp{te the fact that part of

that background is man-causwl. Nowhere ●lse do we consider background In
applyfng the radiation protection standards. In making resettlement
reconmmdatfons, should We not take into consideration the extrmely low
natural background in the Marshalls before we set an upper l{mft which
includes the man-caused component? As to what {S stated to be a PE staff
belief, we cannot offer constructive convnent because the hr!lief {S nefther
quantified nor supported. The Ikpartment of Energy has publ f shed anti

subjected to peer review extensive research results, an~lyses ?nd
assessments. PE staff has participated in disseminating th~ results of

this work. presenting it to the affected populations and popularizing it
for Marsha llese consumption. Finally, the reconsrw?ndation fn Comvent @5 is
contradicted in Comment J9 wherein ft fs stated to be PE view that no
Interpretation or reconnendations can he made.

comment #6 appears to be based uPon opinion and speculation. The nature of
the fa{lure, fs not stated, but it is assumed to relate to tnformatfon
exchan9es with the Rongelap residents for the purpose of achieving
understanding rather than blind obedience or adherence to arbitrary rUl@S.
Thus it is hoped that when there is no longer a trustee. and when the
people are again free to decide for themselves, they will have both the

knowled9e and the understanding to do so. Certainly it is ●asier for

administrators and bureaucrats to simply make and publish rules as if

there were go no go, or black and white, alternatives. NV and its field
program participants. with HQ support, has rfevoted considerable ●ffort to
developing and nurturing understanding among the rfarshalles~ people and

their elected and appointed officials. These ●fforts are acknowledged to

be imperfect, but the imperfections do not justify abandonment of the
efforts themselves. We might, of course, impose a total ban on the
consumption of any foods from th? northern islands of Rongelab, but such a
ban would have no scientific justification. Me have considered it more
responsible to inform and explain, so that the iicttons of the people may
be founded in knowledge and reason, rather than in fear and superstition.

The statement that PE staff does not support the practice of providing
risk estimates to the Marsh allese in order that they may make radiation
protection jurlgements and decisions is surprising. PE’s predecessor
organization funded the wr{ttng and publication of the bflfngual book “The
I+paning of Radiation for Those Atolls in the Northern Part of the tfarshall
Islanrls That Were Surveyed in 197 R.” Staff memb~rs participated tn the

writing and in the presentation nf the hook at Majuro in Oecember 1982.
This book explicitly provides 00[ risk estimates for various living
situations in the Marshalls as do tw companion hooks dealing with
[new~tak and Rikini. Al I of the books were prppared while the Marshall
Islands Proqram was under direction of EP. The first of the s?ries,
dt=aling with EnewPtak, was d~livpred and discussed at a puh)ic meeting at
Ujelang, expl icitly for the purpose of informing the people of fneuetak so
that th.-y miqht dpcidp upon the prnposed utilization of Engehi Island. If
this constitutes an invalid radiation protection practice. then it would
seem th~t ALARA is an invalid radiation protection orinciole. for one
cannot rlecfde what is reasonably achievable without” weighing ”the
consequent costs and benefits--and the ~ people ho can saeigh
the Marshall Islands are the Marsha llese.

those fn

.0
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0. Considering that the 13ikini people have already been over exposed, ft
fs even more important to apply a conservative radiat{on protection
st~ndard to plan any future resettlement of Eneu [Sland. !jOO mrem/fl

‘s ‘Ot acceptable for this Purpose. Once {n equilbrum with the
environm=”t, there will be a chronic exposure on Eneu Island that
changes 1 ittle from year to year. kle reconxnend use of the ICRP-39
10IJ ~@oI/w, for the individuals with the hfqhest exoosvres.

8. The term “over exposed” is subjective and, In practice, meaningless. hs
fact, the entire statement tn the first s@ntence of Comment J8 is
misleading. In the first place, only a small percentage of the ISfkfnf
people have resided at Bikini or any other locatfon wfth slgnfffcant
fal I nut residue. An even smaller percmtage--perhaps f{ve pcrcefit of al<
B{kinlans--have been in r?sfdence long ●nough to have integrated doses
shove even the ICRp-39 Drooosed standard. Rut. Qiwen that some f~w

9. Finally, problems with Pu-239 body burden data could be serfous.
He do not have rel table estimates of the dose commitments for Pu In.
these groups. More data is due in Oecember It is cwr view that no
reconxnendat{on or interpretation of radiological cond{t{ons in
Marshalls can be made until the Pu probl~ is resolved.

members of the population had cumulative doses “aitributahle to thel r ?-8
year occupancy which may have been on the order of two rad, It !s not
clear why this makes it “even more Important to apply a conservative
rarliatfon protection standard” to the entire population or IWen to those
Who rpce!ved the doses in the l~7f)s. In any logfcal construct, the

exposures of the 1970s must he consf dered an acctdent (Jccfdcnt: an
unfortunate event resulting frmn carelessness, unawareness, 19norance, or
a ccwnhfnation of causes). kAP are aware of no rule or princfple of
radiatfon protection which would constrafn the subject of an accidental
exposure to thenceforth reside only f n low hackgrnund geographical areas.
The reconmwndat ion that the [CRP-39 100 mrem/yr standard he appl fed f n
this specific circumstance, when safd staodard has not been adopted by any
U.S. federal agency is a recmsnendation for an action whfch would be both
arhftrary and capricious. The cost In social and cultural tcms would be
borne enti rely hy people who have al ready paid a heavy price for thel r
role in furtherance of U.S. interests.

9. The prohl em with 239Pu data has been exaad ned by the ad hoc c~fttee
mentioned {n the response to Conxnent #3. In his meeting report, Or. Balr
made the following statement:

“An area of rema{ning uncertainty relatm to the
transuranic Plements, principally $) Iutonftan and
americium, where very limited hfoassay data on
pluton{um excretfon yielded much higher radlatfon
dose values than predicted models. Thfs is not
considered a serious complication because the
tranuranics are not predicted to contribute
importantly to the total rarltation dose, and
analytical problems involving natural polonlm In
the urine samples seem to offer a plausible
explanation of the bioassay problem .-

Ed Lessard, the BNL principal investigator. has sfnce reportad In a letter
to Or. Bair:

“Iltr current estimate of PO activity In the urfne
of former Rikinians is now S fCi. mfs !S less
than the 12 fCi reported hy me at th~ meeting
because a longer countfng of the Sample has allowed

better statistics.

Surely, the Pu data quest ion should he and wi 11 be pursued, hut there

aPPears to be little likelihood that the transuranlcs will be an imortant
contributor to dose for a resettled Eneu population.
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United States Government Oep0rtm9~t of E~Of~Y

memorandum

DATE:,OCT16 @@l

HE?LY TO

AITN OF: PE-222

SUBJECT: Draft Response to !lepartment of the Interior Inquiry on Resettlement of Eneu
Island

10: Robert E, Tiller, PE-20

Following the meeting wft~ Defense Programs representatives on September 14,
1984, relative to the Department of the Interior (001) Inqufry on the
feasibility of resettlement of the Blklnl people on Eneu Island and the
Nevada Operations Office (NV) draft response, I agreed to work on another
version we could support.

The DO1 Inquiry appears to be a simple request, but the radiological aspect
of an Eneu Island resettlement fs a complex technical issue and there are
significant health physics and racllat~onprotect~on policy Implications.
There Is a great deal of history associated with thfs lnqulry, and ft Is
fmportant that the Department of Energy (DOE) be consistent in applying
radiation standards, Depending upon the posftfon taken by DOE, there could
be serfous Impacts on the Department’s efforts in radlatfon standards
development and for standards Issues and their implementation at DOE
facilities. It 1s likely that the advice DOE provides on this Issue will be
critically revfewed by natfonal and international authorities. I suggest
that it would be prudent to discuss this Issue with our contacts in other
agencies, and particularly EPA, so that the advice g!ven to DOI Is not a
narrow view with DOE as the source.

The 001 inquiry suggests that there may now be new knowledge and experience
relative to the Eneu resettlement question that have occurred since 00E’s
advice was provided to DOI In 1979. The only Important new Information is
that the International Com-nisslonon Radiological ProtectIon (ICRP) has
recommended that exposures that continue year after year over a lifetime,
which is the situation for resettlement of islands at Bikini Atoll, should
not exceed an average of 100 mrem/year for the highest indfv~dual in any age
group. ICRP has reconvnendedthat the radiation protection standard of
500 mrem/year for the highest individuals in a population (this was used in
the past to evaluate resettlement exposures in the Marshalls) not be used
where such exposures continue year after year. U.S. regulatory and health
agencies and DOE are moving to implement the new ICRP reconrnenciation
programs.

-.
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Since 1968, there have been five comprehensive radiological assessments and
reports on the doses that could be reviewed for resettlement of a population
on Bikini Island and on Eneu Island. The conclusion to be drawn from the
dose estimates In these reports Is that no assurance can be given that the
500 mrem/yr standard, Identlfled previously, could be met for the highest
Individuals resettled on Eneu Island. The same applles to the 250 mrem/yr
criterion that was used in providing acfvlceto DOI on Eneu Island In 1979,
and It is not reasonable to expect that the lCRP recommendation of 100 mrem/
yr could be met.

Attachment 1 Is a draft response to the DOI inqufry and Attachment 2 is the
background to support this response. I would be pleased to provide
additional information If needed, ,

fl”g. +
TomW F, Cr w
Health Physics
Radiological Controls Division
Offtce of Nuclear Safety

2 Attachments

cc w/att:
T. Clark, NV
R. Ray, NV
J. Rudolph, DP-224
C. Morris, DP-224.2
M. Crosland, GC-34
D. Bevans, CP-60
E. Vallurfo, PE-222

.
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Attachment 1

Draft Letter to the Secretary of the Interior

Dear Mr. Secretary:

This Is in response to your request that the Department of Energy update its

1979 evaluation of conditions, If any, that should be Imposed if the people

of Bikini are relocated to Eneu island. The most Important occurrence

during the past 5years, is the Issuance of new International

recoimendatlons for radiation protection.

To be consistent with our efforts to comply with national and International

radiation protection standards, DOE along with Federal regulatory and

health agencies, Is moving to implement new recmnendatlons Issued by the

International Coriimfsslonon Radlologlcal ProtectIon (ICRP). ICRP

Publication 39 contains the recommendation that exposures that continue over

a lifetime should not exceed 100 mrem/year average for a Ilfetlme for the

highest individuals In any age group. The new guidance recommends that the

500 fnrem/year standard that formed the basis for past evaluations fn the

Marsttalls should not be used where exposures cont!nue year after year with

little change.

The actual doses determined by measurements of Bikini Island residents in

the 1970s were greater than had been predicted by dose models because

estimates of the amount of radloact~v~ty that wuld be ingested through use

of locally grown food were too low. It is unfortunately the case that such

doses cannot be known with certainty until the people return. Further, If
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exposures for the highest lnd{vldual$ are found to be above the applicable

radiation standard, as was the case at B!klnl Island, remedial measuves may

not be effective In keeping doses below the standard.

An Important conslderat~on for resettlement of Eneu Island, where the

pred~cted doses are near the standard, fs that a decjslon to resettle would

leave little room for error. In the absence of any relevant experience

suggesting high confidence that predictive models will closely approximate

,reality,It Is prudent that radiation standards be conservatively applied to

prospective dose assessments. $Iven the above, and considering Biklnl

Island resettlement experience,’we can give no assurance that a resettlement

of Eneu Island can be carried nut within current radlaticn protection

standards, and it is not reasonable to expect that the ICRP 100 mrem/year

recormmdatlon could be met.

UP wfll he plan%ad tn prnvirle nny adrtitfonal information you may need.

Donald Paul Hodel

Attachment - Background Information

—



Attachment 2

Background Material
Radlologlcal Impact - Resettlement of Eneu Island

Advice on resettlement of Eneu Island at Blkinl Atoll prov~ded to the
Department of the Interior (DOI) by Ruth C. Clusen, former Assistant
Secretary for Environment, Department of Energy (DOE) in 1979, was based
upon exposure predictions derived froiidose tinddiet models. This advice
was provided in response to a request frcxnDOI.

I,nrevfetilngthe technical aspects of the resettlement of Blkinl Island,
1971-78, two factors played important roles, I.e., radiation exposures were
underpred~cted ror the resettlement of Bikini Island, and secondly the
recommendations far restrictions on use of coconuts and that Imported food
be provided to Olkini Island residents, for whatever reasons, were not
effecttve in reducing exposures. Models that were used to make prospective
dose estimates required thut”numerous assumptions be made lncludlng
ussumptlons on the amounts of various local foods that would be eaten, and
on the dose reduction impact of Imported food and restrictions on use of
local food. These models and assumptions were used to predict exposures
that could be compared wfth radiation stand~rds such as the average annual
exposure Of the population In the highest year, 170 mrem/year, the annual
exposure of the highest individuals In the highest year, 500 mrem/year, and
the population exposure over 30 years, 5 rem. However, the actual exposures
being reviewed on 8ikini Island could not be determined until radionuclide
body burden measurements were made for each Individual.

To be consistent with our efforts to comply with national and international
radlatlon protection standards, DOE, along with Federal regulatory and
health agencies, is moving to implement new radlatlon protection
recommendations developed by the International Comnlssion on Radiological
ProtectIon (lCRP), promulgated most recently in ICRP Publication 39. This
guidance reaffirms the 500 mrem/year standard for individuals but not for
use where such exposures would continue year after year. For repeated
exposures over prolonged periods, which 15 the case for residents of Bikini
Atoll, the ICRP has recommended 100 mrem/year committed effective dose
equivalent. The ICRP recommends that exposure of individuals should be
restricted to 100 mrem for each year of Itfelong exposure,

The context of the recommendation for 100 mrem/year as stated In lcRP-39 Is
as follows: ‘In practice, the exposure of the public will be limited by
applying environmental constraints aimed at ensuring an adequate limitation
on dose for the age group in which the committed effective dose equivalent
wII1 be the greatest.”

.
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Thera bro several cctnslderatfonsrelevant to the application of radlutlon
stanflfirdsto the Enou Island re$ottlement questfon. lherfIIs consfdoreble
uncertainty in the dfet of a resattled population much Ie$t the diet of
various age groups that make up th18 population. Another con$lderatfon
‘raisedby the lCRP gufdance is the degree to which lfvi~g pattern
restrictions imposed Upon the ErIou~Slafid population, and the delivery of
Imported food, can “Insure an adequate lim~tatlon on dose” for various age
Droups. This ralsev the questfon Of whether Or not an &dequate lfmftatlon of
chronic annual exposures can be ensured ovor a long parfod for those
Indlvlduala reviewing the highest dose, by providing fmported food to &
resettled pupulatlon and by reconnendfng restrictions on use of certain
local food products? Recommendations for food restrictions and Imported
food would appear to be appropriate only where exposures are prodlcted to be
‘wellwithin applicable standards to comply with the “as low a$ roascmably
achlevabl$” requirwnent. Reliance on such measures to Contro? @xposure$
predicted to be near ar above tht standards, particularly where the food to
ba restrlcti?dIs produced on th~ tsland Gf residenca, 1s not recorinended,

Sinca 1968, there have bssn five comprebens~ve radiological assessments and
reports on the doses that could be rccelved for resettlement of Bfkinl and
of Eneu ~$lands. The conclusion to be dr?wn from the dose estimates In
these reports for Eneu Island, dnd considering the experience with Blklnl

‘Island resettlement, IS that no assurance can be given that current
radiatton standards Identified previously could be met by the highest
exposed Individuals on thls Island. Al? available estimates for annual
exposure on EnQu Island are h!gher than the ICilP100 mremlyear

~,recommendationse
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INICIRIPI
NATIONAL COUNCIL ON RADIATION
PROTECTION AND MEASUREMENTS
7$10 W(M) DMONI AVfNUE / @flMf511A, AW *14

CONTROL OF AIR EMISSIONS
OF RADIONUCLIDES

The National Councilon Radiation Protection and Mea-
surements (NCRP) has considered the problems raised by
the Congressional requirement that the Environmental
Protection Agency (EPA) develop standards for radio-
nuclides as part of the National Emission Standards for
Hazardous Air Pollutants. The EPA has proposed rules
under 40 CFR Part 61 and the NCRP President, with the
advice of an ad hoc group of Council members, has com-
mented on these proposals by correspondence and during
EPA and Congressional Hearings. The Councilconsiders
it desimble at this time to present positive recommenda-
tions based on published Council Reports and current
work in progress.

The NCRP Scientific Committee 1 on Basic Radiation
Protection Criteria has drafted a report defining the rele-
vant recommendations of the Council. While this draft is
still unpublished, some of the pertinent numerical values
are included in NCRP Report No. 77, Expwuresj”mn the
Ur(( n itittl Series with A’n(phasis ml Rudo)l a)ld its Dauglt -
ters.

These are detailed here.
1. The limit of 500 mrem whole body dose equivalent in

a year, not including medical and natural background radi-
ation, is still recommended for individuals in the popula-
tion when the exposure is not contin- s a corollary,
the NCRP advises remedi~~action, where possible, when
the external whole body dose equivalent exceeds 500
mrem/year from all environmental sources, including
natural background.

2. The recommended limit for continuous exposure of
an individwd in the population to external radiation is 100
mrendyvtir whole body dose equivalent, not including ex-



. wsure from natural background and medical procedures.
. A dose equivalent rate of 100 mrem/year is considered lo
be associated with a lifetime risk of developing cancer of
about one in a thousand.

3. These recommendations on limits are only part of a
total system of dose limitation which must also include
justification and considerations of ALARA (As Low As
Reasonably Achievable).

While the NCRP has in the past specifically declined to
introduce a sub-set of limits, it is sympathetic to the needs
of regulatory bodies who must control individual sources
of radiation exposure. In particular, it is necessary to con-
sider the situation where a member of the public may be
exposed to radiation from more than one of the controlled
sources.

In looking at the possibility of multiple exposures, it
seems that Iarge installations which could cause exposures
that are a significant fraction of the 100 mrem/year limit
are unlikely to be geographically located in such a manner
that the sum of the exposures from two sources would
outweigh the exposures to individuals closer to either of
the separate sources. At the other end of the scale, small
installations that may be more closely spaced should pro-
duce only relatively small exposures, so that even the sum
of their exposures would not approach the 100 mrem/year
limit for continued exposure.

The Council (NCRP) appreciates, however, that a reg
ulatory agency charged with protection of the public may
consider it necessary to regulate individual sources in order
to assure that no individual receives a continuous radiation
dose above the 100 mrem/year recommended limit. Thus,
whenever the potential exists for an individual to exceed
25% of the limit, for whole-body dose equivalent from any
single site, the site operator should be required to assure
that the exposure of the maximally exposed individual
from all sources would not exceed 100 mrem/year on a
continuous basis.

This recommendation of theNCRP concerns whole-body
irradiation but the Council has also considered the situa-
tion for the exposure of individual organs, such as lung or
bone. Dose limits for individual organs will necessarily be
higher than that for the whole body in the inverse ratio of
the risk for a particular organ to the total risk for whole
body exposure.

lLWIML1(M I (luse~ iiL l,ilt5 ltililh t. UlblUt$L CU & c 4~uv t &*.AJ

measured for continuous external whole-body exposure
and such doses cannot be measured directly for int.mml
emitters. Hence, it has been customary to use mathemati-
cal models to relate release quantities and the consequent
doses to individuals in the public. This will still be neces-
sary, but the NCRP recommends that implementation of
standards for air emission use models that are realistic,
thoroughly documented and capable of validation. While ‘
the internal doses are usually estimated rather than mea-
sured, validating measurements can be made at steps in
the environmental chain of exposure that are closer to the
receptor than the releases. The need for realistic models is
obvious; for example, a calculated dose that is in error by a
factor of five in either direction can either misjudge the
risk from exposure by a comparable factor, or increase the
cost of comdiance. This subiect is treated more fi.dlYin the
recently r~leased NCRP Report No. 76, Radic&gical
Assessment: Predicting the Tranqwrt, Bioaccumulation
and Intake by Man of Radiormclida Released to t)w
Environment.

September 18, 1984
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